Abstract. In this paper, we have some characterizations of fuzzy semi-irresolute and strongly irresolute functions.
Introduction
In 1989, M. N. Mukherjee and S. P. Sinha [12] introduced the notion of fuzzy irresolute function and investigated some of its properties. Since then, modified fuzzy continuous functions has been extensively studied.
S. Malaker [10] introduced the concepts of fuzzy semi-irresolute function and fuzzy strongly irresolute function, and obtained several characterizations of these functions.
The purpose of this paper is to give several characterizations of fuzzy semi-irresolute and fuzzy strongly irresolute functions. We obtain some of these characterizations through the introduction of type of convergences for fuzzy nets that we call RN -convergence and SN -convergence. Moreover, we obtain a characterization of RN -convergence through the concept of fuzzy regular semi-open sets, and then we obtain a characterization of fuzzy semi-irresolute functions.
Preliminaries
For an ordinary set X and the closed unit interval I = [0, 1] of the real line, a fuzzy set A of X is a mapping from X into I. Throughout the paper, by (X, T ) and (Y, T * ) (or simply X and Y ) we shall mean fuzzy topological spaces in Chang's sense [2] .
A fuzzy singleton [13] with support x and value α, where 0 < α ≤ 1, is denoted by x α . A fuzzy singleton x α is said to belong to a fuzzy set A(written x α ∈ A) if α ≤ A(x). By 0 X and 1 X we will mean the constant fuzzy sets taking on respectively the values 0 and 1 on X.
For fuzzy sets A and B in X, we say that B includes A(written A ≤ B) if A(x) ≤ B(x) for each x ∈ X. For a fuzzy set A in X, the notations Cl(A), Int(A) and 1 X −A will respectively stand for the fuzzy closure, fuzzy interior and complement of A. For fuzzy sets A and B in X, we write AqB to mean that A is quasi-coincident [13] with B. B is a quasi-neighborhood [13] A fuzzy set A in X is called a semi-q-nbd [7] of a fuzzy singleton x α in X if there exists a fuzzy semi-open set V in X such that x α qV ≤ A. It is well know that [7] the semi-closure s Cl(A) of a fuzzy set A in X is the union of all fuzzy singleton x α such that every fuzzy semi-open semi-q-nbd of x α is q-coincident with A. A fuzzy singleton x α is said to be a fuzzy semi-θ-cluster point [14] of a fuzzy set A in X if the fuzzy semi-closure of every fuzzy semi-open semi-q-nbd of x α is q-coincident with A. The union of all fuzzy semi-θ-cluster points of A is called the semi-θ-closure [14] of A and is denoted by s Cl θ (A). A fuzzy set A in X is called fuzzy semi-θ-closed [14] if A = s Cl θ (A), and complement of a fuzzy semi-θ-closed set is fuzzy semi-θ-open set.
For a fuzzy set A in X, A ≤ s Cl(A) ≤ s Cl θ (A) and hence each fuzzy semi-θ-closed set is a fuzzy semi-closed.
A fuzzy set A in X is called fuzzy regular semi-open [11] if there exists a fuzzy regular open set U such that U ≤ A ≤ Cl(U ). It is clear that every fuzzy regular semi-open set is a fuzzy semi-open set.
In the following, we provide some Lemmas which are going to be used in the sequel.
Lemma 2.1. For a fuzzy set A in X, we have that 
Characterizations
Definition 3.1 [10] . A function f : X → Y is said to be fuzzy semi-irresolute(resp. fuzzy strongly irresolute) if for any fuzzy singleton x α in X and each fuzzy semi-open set V containing f (x α ), there exists a fuzzy semi-open set U containing
In this section, we obtain several characterizations of fuzzy semiirresolute and fuzzy strongly irresolute functions. 
(2) =⇒ (3). Let x α be a fuzzy singleton in X and V be a fuzzy
(3) =⇒ (1). Let x α be a fuzzy singleton in X and V be a fuzzy semiopen set V containing f (x α ). Then s Cl(V ) is a fuzzy regular semi-open set containing f (x α ), and so there is a fuzzy semi-open set U containing 
Proof. 
fuzzy semi-open set in Y . By (4) and Lemma 2.1 , we have that 
Proof. (1) =⇒ (2). Let B be any fuzzy set in Y and 
It is easy to see that the following Lemma holds. 
(2) =⇒(3). Let x α be a fuzzy singleton in X and let (φ(d)) be a fuzzy
(3) =⇒ (1) . Suppose that f is not fuzzy semi-irresolute. Then there exist a fuzzy singleton x α in X and a fuzzy semi-open set V containing f (x α ) such that f (U ) ≤ s Cl(V ) for all fuzzy semi-θ-clopen sets U containing x α . Thus there exists a fuzzy singleton
By Lemma 3.1 and Theorem 3.6, we get the following results. SN -converges to x α , the fuzzy net (f (φ(d)) ) θN -converges to f (x α ).
Proposition 3.7. A fuzzy net (φ(d)) in a fuzzy space X RN -converg -es to x α if and only if for each fuzzy regular semi-open set
Proof. It follows from Lemma 2.5 and Definition.
By Theorem 3.6 and Proposition 3.7, we have the following Corollary. 
Proof. The proof is similar to that of Theorem 3.6. 
Therefore, X is not fuzzy semi-θ-connected. 
